Pyridinone derivative 8 was synthesized and transformed into the respective chloropyridine 9, which was allowed to react with hydrazine hydrate to afford pyrazolo [3,4-b]pyridin-3-amine derivative 11. Compound 11 was used as a key intermediate for a facile synthesis of the title compounds 14, 15, 17, 21a,b, and 24a-c where the reaction of 11 with some 1,3-dielecrophiles resulted in the formation of pyrido[2 ,3 :3,4]pyrazolo[1,5-a]pyrimidines 14, 15, and 17, whereas diazotization of compound 11 gave the respective diazonium salt 18 which was coupled with some active methylene-containing compounds to give the corresponding hydrazones 19a,b and 22a-c. Cyclization of the latter hydrazones yielded the pyrido [2 ,3 :3,4] 
Introduction
Thiophene moiety is present in a large number of bioactive molecules having diverse biological activities such as antiinflammatory [1] , anticonvulsant [2] , antibacterial [3] , and antitumor [4] activities. Moreover, thiophene moiety is a wellknown isostere for benzene; for example, the replacement of benzene ring of the antidepressant drug, Viloxazine, (I, Figure 1 ) led to a prolongation of half-life [5] .
On the other hand, several pyrazolo [3,4-b] pyridines revealed interesting biological properties including antimicrobial [6] , antiviral [7] , antiinflammatory [8] , analgesic [9] , and antitumor activities [10] . In addition, pyrazolo [3,4-b] pyridines represent the skeleton of pharmaceuticals possessing significant biological activities as represented by Etazolate (II, EHT-0202, Figure 1 ), an anxiolytic drug, which is now in clinical trials for the treatment of Alzheimer's disease [11] , and by Glicaramide (III, Figure 1 ), a potent antidiabetic agent [12] .
Following a program dealing with the development of bioactive heterocyclic derivatives [13] [14] [15] , we report herein a facile synthesis of new pyrazolo [3,4-b] pyridines 14, 15, 17, 21a,b, and 24a-c, bearing a thiophene moiety, as new bioactive candidates.
Experimental

General.
Melting points were determined on a Gallenkamp melting point apparatus and are uncorrected. Infrared (IR) spectra were recorded as KBr disks using the Perkin Elmer FT-IR Spectrum BX apparatus. NMR Spectra were measured in DMSO-d 6 on a Jeol-NMR spectrometer operating at 400 MHz for 1 H NMR and at 100 MHz [2 ,3 :3, 4] pyrazolo [1,5-a] pyrimidine (15 + . [2 ,3 :3,4] pyrazolo [1,5-a] [2 ,3 :3,4] pyrazolo [5,1-c] [1, 2, 4] triazines 21a,b and 24a-c. The crude hydrazones 19a,b and 22a-c (1 mmol) were refluxed in pyridine (20 mL) for 1 h and then left to cool to rt. The reaction mixture was then added to cold water and the formed solid was filtered, washed with ethanol, and finally recrystallized from EtOH/DMF to afford the corresponding 1,2,4-triazines 21a,b and 24a-c, respectively. [2 ,3 :3,4] pyrazolo [5,1-c] [1, 2, 4] [2 ,3 :3,4] pyrazolo [5,1- [2 ,3 :3,4] pyrazolo [5,1- 
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Results and Discussion
Heating a mixture of thiophene-2-carbaldehyde (1), ethyl 2-cyanoacetate (2a), and 2-butanone (3) in absolute ethanol, in the presence of ammonium acetate, pyridinone derivative 8 was achieved (Scheme 1). The latter four-component reaction produced the intermediate 4 via Knoevenagel condensation between thiophene-2-carbaldehyde (1) and ethyl 2-cyanoacetate (2a). The intermediate 5 was instead produced by the condensation of 2-butanone (3) with ammonium acetate. Reaction between 4 and 5 eventually gave the intermediate 6. Cyclization of 6 gave the dihydropyridine derivative 7, which was oxidized to pyridinone derivative 8 as the final product. The IR spectrum of compound 8 exhibited the characteristic sharp absorption band of carbonitrile functionality at 2219 cm −1 in addition to NH and C=O absorption bands at 3102 and 1654 cm −1 , respectively. 1 H NMR spectrum of 8 showed three singlet signals at 1.84 and 2.32 and 12.85 due to two methyl groups and a NH group, respectively, while thiophene protons signals appeared at 7.21-7.32 and 7.85. The ESI mass analysis of the pyridinone 8 exhibited a molecular ion peak at m/z = 230.8. Subsequently, reaction of pyridinone derivative 8 with phosphorous oxychloride gave the corresponding 2-chloropyridine 9 (Scheme 1) in 87% yield. The reaction of compound 9 with hydrazine hydrate in ethanol at reflux gave the corresponding 5,6-dimethyl-4-(2-thienyl)-1H-pyrazolo [3,4-b] pyridin-3-amine (11) Furthermore, diazotization of compound 11 furnished the respective diazonium salt 18 which was smoothly coupled with acetyl acetone (12a), ethyl acetoacetate (12b), ethyl cyanoacetate (2a), malononitrile (2b), and 2-(1H-benzo[d]imidazol-2-yl)acetonitrile (2c) to give the corresponding hydrazones 19a,b and 22a-c, respectively.
The hydrazones 19a,b and 22a-c underwent intramolecular cyclization in boiling pyridine to yield the fused systems 21a,b and 24a-c, respectively (Scheme 3). The IR spectra lack the characteristic bands of NH groups for products 21a and 21b and the nitrile absorption bands for compounds 24a and 24c. On the other hand, the mass spectra of compounds 21a,b and 24a-c showed a peak corresponding to their molecular ions. Mechanistically, compounds 19a and 19b underwent an intramolecular cyclization via loss of a water molecule from the intermediates 20a and 20b to give compounds 21a and 21b, respectively. Michael-addition of the endocyclic NH of the hydrazones 22a-c to their nitrile functionality gave the corresponding compounds 24a-c, as reported in the literature for an analogous system [16] .
Conclusion
Pyrazolo [3,4-b] pyridine derivative 11 acts as a key intermediate for the straightforward synthesis of the title compounds 14, 15, 17, 21a,b, and 24a-c. These derivatives were synthesized starting from readily available reagents using convenient procedures. Further chemical and biological studies on such compounds will be reported in a due course.
